Introduction
features of cement systems based on ordinary Portland cement (OPC) is the high 48 alkaline environment (high internal pH) produced in the hardened materials. This is 49 advantageous for the encapsulation of some wastes, such as heavy metals, promoting hydrogen gas is generated which can cause problems to the integrity of cemented 57 waste form and increase porosity, which is undesirable for waste encapsulation [7] . 58 
59
It is generally accepted that lowering the pH of the cementing system and/or reducing 60 available free water will reduce the reaction of aluminium in the cement matrix [7, 8] . 61 Setiadi et al. [7] reduced aluminium corrosion by using a 9:1 BFS-OPC system which 62 has a lower pH than neat OPC. Other studies have used alternative cement systems such as calcium sulfoaluminate (CSA) cements [8] or BFS-OPC and PFA-OPC based 64 systems containing excess gypsum (CaSO 4 ·2H 2 O) or anhydrite (CaSO 4 ) [9] . 65 Reduction in aluminium corrosion was observed with large amounts of ettringite 66 being formed in these cases, due to the availability of excess sulphate. The reduction 67 in corrosion was attributed to the reduced amount of free water available for corrosion 68 reactions, due to incorporation of excess water into ettringite, and the reduction of the 69 internal pH of the cement. reaction between aluminium and CAC has been studied for refractory castables, and 75 some aspects of the reaction e.g. reaction kinetics, effect of temperature and 76 admixture have been reported [11, 12] . However, in these studies only small quantities 77 of CAC (2 wt%) were used. With the application of CAC as a matrix for nuclear 78 waste encapsulation in mind, it is of interest to study the corrosion of aluminium in 79 systems with a much higher concentration of CAC. CAC will react with water alone 80 to form a binder of mixed calcium aluminate hydrates. It may also be mixed with a 81 polyphosphate to form a calcium aluminate phosphate cement, through an acid-base 82 reaction [13] . Chemical compositions of raw materials used in the present study are shown in Table   109 1. OPC-based systems containing aluminium powder were produced in the following 110 manner. Between 0 and 7 g of aluminium powder (< 1 mm Φ) was added to the 111 cement matrices, either a neat OPC or a 4:1 BFS-OPC blend as shown in conditions used in the present study. As it is amorphous, it was not observed in XRD. The gradient of the liner fit in Figure 7 ( (Figure 7 (a) ). This gap indicates that 300 the assumption is not correct and that a significant amount of OH -was provided also 301 from other phases. In the BFS:OPC system this is possibly from dissolution of C-S-H. In all systems, the generation of hydrogen gas was observed, although the aluminium 374 plates immersed in the cement matrix did not completely corrode after 28 days of 375 reaction. Table 3 shows the amount of the generated hydrogen gas measured after 7 376 and 28 days for each system. The 3:1 BFS-OPC system clearly produced a significant 377 amount of hydrogen gas with the majority generated within the first 7 days. The 378 hydrogen gas release rate was 2.07 ml/cm 2 /day in the initial 7 days, and the rate 379 reduced to 0.02 ml/cm 2 /day between 7 and 28 days. This reduction is most likely to be The PFA-CAC system produced much smaller amounts of hydrogen gas compared to 387 the 3:1 BFS-OPC system. Since the pH of the paste at initial set was lower in the concentration of OH -) in the hardened sample compared with the 3:1 BFS-OPC 390 system, which must have contributed to these results. In the PFA-CAC system, 391 however, the generation rate of hydrogen gas did not decrease after 7 days, but 392 slightly increased from 0.14 ml/cm 2 /day in the initial 7 days to 0.20 ml/cm 2 /day in the The corrosion of aluminium was reduced to 2.3 wt% in Table 2 for details of formulations 
